Background: Selective antegrade perfusion via axillary artery cannulation along with circulatory arrest under deep hypothermia has became a recent trend for performing surgery on the ascending aorta and aortic arch and when direct aortic cannulation is not feasible. The authors of this study tried using moderate hypothermia with right brachial and femoral artery perfusion to complement the pitfalls of single axillary artery cannulation and deep hypothermia. Materials and Methods: A retrospective analysis was performed on 36 patients who received ascending aorta or aortic arch replacement between July 2005 and May 2010. The adverse outcomes included operative mortality, permanent neurologic dysfunction and temporary neurologic dysfunction. Results: Of these 36 patients, 32 (88%) were treated as emergencies. The mean age of the patients was 61.9 years (ranging from 29 to 79 years) and there were 19 males and 17 females. The principal diagnoses for the operation were acute type A aortic dissection (31, 86%) and aneurysmal disease without aortic dissection (5, 14%). The performed operations were ascending aorta replacement (9, 25%), ascending aorta and hemiarch replacement (13, 36%), ascending aorta and total arch replacement (13, 36%) and total arch replacement only (1, 3%). The mean cardiopulmonary bypass time was 209.4±85.1 minutes, and the circulatory arrest with selective antegrade perfusion time was 36.1±24.2 minutes. The lowest core temperature was 24±2.1 o C. There were five deaths within 30 post-op days (mortality: 13.8%). Two patients (5.5%) had minor neurologic dysfunction and six patients, including three patients who had preoperative cerebral infarction or unconsciousness, had major neurologic dysfunction (16.6%). Conclusion: When direct aortic cannulation is not feasible for ascending aorta and aortic arch replacement, the right brachial and femoral artery can be used as arterial perfusion routes with the patient under moderate hypothermia. This technique resulted in acceptable outcomes.
INTRODUCTION
Whenever lesions in the ascending aorta and aortic arch have from direct aortic cannulation, arterial cannulation via the femoral artery has been used for a long time. However, because retrograde aortic dissection and nonperfusion into the true lumen are possible, the technique of selective antegrade perfusion under deep hypothermia using the axillary artery has become a standard perfusion method [1] . Axillary artery cannulation, however, has some drawbacks, including technical problems [2] . Limitations of deep hypothermia have also been reported [3, 4] . The benefits of using selective perfusion under moderate hypothermia for brain protection have been reported in recent years [5, 6] . Tasdemir et al [7] . reported that cannulation via the brachial artery, instead of the axillary artery, could be useful for a good operative field, a short operation time, and brain protection. Methods for protecting the brain during surgeries of the ascending aorta and the aortic arch have been developing, but remain controversial [8] .
Antegrade perfusion via the axillary artery shows better results than retrograde perfusion via the femoral artery; nevertheless, both of them have benefits and drawbacks. We tried to use antegrade and retrograde perfusion at the same time, with the aim of avoiding the fatal problems of either method alone. Also we expected the brachial artery approach to be easier than that of the axillary artery. We report our clinical experiences using the ascending aorta and aortic arch replacement with perfusion via the brachial and femoral arteries under moderate hypothermia. was constantly maintained at a certain standard during the entire operation, including during cerebral perfusion.
MATERIALS AND METHODS

RESULTS
Of the 36 patients, 32 patients (88%) were operated emergently. The mean age of the patients was 61.9 years (29 to 79 years), and 19 were male and 17 were female. The preoperative diagnoses were acute type A aortic dissection in 31 (86%) patients, and aortic aneurysm without dissection in 5 (14%) patients. There were 3 patients who were in preoperative shock with a creatinine level elevated to over 2.5,
showing renal dysfunction (Table 1) . We performed ascending aorta replacement in 9 cases (25%), ascending aorta and (Table 3) .
DISCUSSION
Perfusion techniques for protecting the brain during surgeries of the ascending aorta and aortic arch have been controversial for a long time, but are constantly being developed [8] . Specifically, the technique of circulatory arrest under deep hypothermia has made great progress [9] . The complementary addition of retrograde cerebral perfusion has produced better operation results [10] . Though this technique continues to be used widely, Ye et al. [11] we believe to be related to preoperative renal dysfunction due to shock, and to be independent of the temperature during operation. There can be technical problems in axillary cannulation [2] . Imanaka et al. [16] reported the fatal dissection of the innominate artery. Tasdemir et al. [7] reported that using the brachial artery instead of the axillary artery for arterial cannulation could provide a good operative field, save operation time, and show good brain protection. We cannulated the brachial and axillary artery at the same time. It took 10 to 15 minutes to cannulate the artery directly and 25 to 30 minutes to connect a prosthetic graft to the brachial artery when it was very small. According to our experiences, the cannulation of the brachial artery was easier and supplied a cleaner operative field than that of the axillary artery. There were no complications related to cannulation. We obtained similar minor cerebral dysfunction results as others reported.
The incidence of major cerebral dysfunctions was a bit higher (6 cases, 16.6%). This resulted from our inclusion of 3 cases in which the state of preoperative unconsciousness or brain infarction could have been identified. There was diffuse hypoxic brain damage in 1 case, left brain infarction in 3 cases, and right brain infarction in 2 cases, so we supposed that only right cerebral perfusion might not be the cause of brain damage. The mortality rate (13.8%) was also higher than in previous studies, resulting from a higher rate of acute aortic dissection in our study group. 
CONCLUSION
Using the right brachial and the femoral arteries as routes for arterial access under moderate hypothermia showed satisfactory results when there were lesions which made direct cannulation into the ascending aorta difficult during ascending aorta and aortic arch replacements. Further studies are needed for to improve bilateral cerebral perfusion for more complete brain protection.
